MAJOR DISASTER TYPES

analyses are based on radar, synoptic weather, and field sur-
vey data, and include area-depth-duration relations, an-
tecedent rainfall evaluation, isohyetal mnps for peak periods
of storm.

SUPPORTED BY    Illinois State Government - Springfield

12.0034,   STUDY OF THE SYNOPTIC CLIMATOLOGY OF
NORTH AMERICA

G. MORGAN, State Water Survey, Urbana, Illinois 61801
A project to develop a data bank and climatology of the con-
ventional synoptic entities (surface fronts, squall lines, and
pressure centers) over North America. The procedure em-
ployed consists of determining the daily frequencies of occur-
rence of the various synoptic features in 60x60-mile squares.
When stored in digital form this information can be used in a
variety of ways including study of 1) the distribution of
frequencies of occurrence of the synoptic features by mouths
or seasons; and 2) the distribution of frequencies of occur-
rence associated with particular severe weather phenomena,
such as heavy rains and tornadoes in Illinois, to help explain
their distribution. The frequencies, separated by months, and
combined with other climatological data, can be used in mul-
tiple regression schemes to model the climatology of such
severe weather hazards as thunderstorms, tornadoes, damag-
ing winds, and hailstorms.
SUPPORTED BY Illinois State Government - Springfield

12.0035,   PROBABILISTIC     MODELING     OF     EXTREME
LOADS

Y,K. WEN, Univ. of Illinois, School of Engineering, Urbana, Il-
linois 61801

This project deals with probabilistic modeling and risk analysis
of extreme environmental loads caused by tornadoes, hur-
ricanes and earthquakes. The physical aspects of the natural
phenomena which cause these loads are incorporated into
the formulation and the occurrences of these loads are
modeled by random processes, The results are presented in a
form suitable for practical applications.

SUPPORTED BY    University of Illinois

12.0036,   DUST DEVIL METEOROLOGY

J.R. COOLEY, U.S. Dept, of Commerce, Natl. Weather Ser-
vice, Kansas City, Missouri

Abstract; A complete analysis and understanding of the dust
devil would provide new insight into the process within - and
our ability to predict the behavior of - other larger, more
destructive, and relatively elusive atmospheric circulations.
This memorandum contains the history, morphology, and
theoretical modeling of the dust devil. There is a tremendous
change in the meteorological parameters across a horizontal
and vertical cross-section of the dust devil; it represents a
very sizeable amount of atmospheric energy when it releases
the highly unstable superheated air from the boundary layer.
Consequently, it may play a significant role in the heat
transfer processes that take place in the atmosphere, particu-
larly in the desert regions during months of large solar an-
gles.

Pub. May 71; 39p., NT1S No. COM-71-00628: PCS 3.00 MF $
0.95.

SUPPORTED BY    U.S. Dept. of Commerce - N.O.A.A.

12.0037,   DAILY   TORNADO   FREQUENCIES    FOR   THE
CONTIGUOUS UNITED STATES

H. GORDON, U.S. Dept. of Commerce, Natl, Weather Service,
Kansas City, Missouri

12.0039,

Abstract: The log of all reports of severe storms for period
1956 through 1966 was used to determine a daily frequency
for the area of the contiguous 48 States.

Pub. Sep. 71: 2p., NTIS No. COM-72-50079-03-09.

SUPPORTED BY    U.S. Dept. of Commerce - N.O.A.A.

12.0038, BEHAVIOR OF WINDS IN THE LOWEST 1500
FEET IN CENTRAL OKLAHOMA - JUNE 1966 - MAY
1967

K.C. CRAWFORD, U.S. Dept. of Commerce, Natl, Severe
Storms Lab., Norman, Oklahoma

A television tower in northern Oklahoma City, Oklahoma, is
equipped with wind and temperature sensors at 6 levels rang-
ing from 146 ft to I45S ft above the base of the tower. Data
are also obtained from u nearby tower 23 ft above ground
level and 40 ft above the base of the television tower. A one
year data sample consisting of the mean wind speed and
direction and the highest recorded gust during one 5-minule
period per hour was used in this study.

The annual arithmetic mean wind speed increases from 8.1 kt
at the surface to 18.7 kt at the top level. The annual mean
speeds below the level at 296 ft are lowest at night and
highest during the day, and the speeds above this level are
lowest during the day and highest at night. Most of the speed
change occurs in short time periods shortly after sunrise and
near sunset.

Annual relative frequency distributions of wind direction are
bimodal with most of the winds being either southerly or
northerly, The primary peak occurs in the 10 degrees sector
centered on 180 degrees at the lowest 3 levels and at 190
degrees at the upper 4 levels. The direction veers with height
between the surface and top levels 80% of the time. The
higher the wind speed, the more likely the direction is to be
southerly.

The direction of the annual resultant (vector mean) wind is
181 degrees at the lowest 4 levels and veers with height to
198 degrees at level 6. The resultant directions veer signifi-
cantly with height between 1700-1000 CST and veer least
with height during midday. Winds at till levels veer with time
between 2100 and approximately 1100 CST and then back
with time during the remaining hours.

The variability of wind speed and direction is investigated using
transition matrices (probabilities for change with time) and
wind persistence (number of consecutive observations the
winds blow from a given sector).

Wind shear speed is greatest in the lowest layer and least in the
sixth layer. Speed shear is dominant over direction shear in
the lower 3 layers and a combination of speed and direction
shear occurs in the upper 3 layers. The speed shear decreases
rapidly near sunrise, reaches a minimum in early afternoon,
and! increases rapidly near sunset. Shear is greater in all
layers at night than during the day.

Pub.  Aug. 70: 57p., ESSA Tech. Memo. ERLTM-NSSL 48,

NTIS.

Abstract provided by FDAA.
SUPPORTED BY    U.S. Dept. of Commerce - E.S.S.A.

12.0039, SOME STATISTICAL ASPECTS OF WATER-
SPOUT FORMATION - FLORIDA

J.H. GOLDEN, U.S. Dept. of Commerce, Natl. Severe Storms
Lab., Norman, Oklahoma

Abstract: The study, dealing primarily with statistical aspects of
waterspout formation in the Lower Florida Keys, is the first
in a two part series. The second will present results from the
1969 Lower Keys Waterspout Project. Waterspouts in the

6-195torms in Illinois has been conducted since 1950;
